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AQUEOUS COMPOSITION, AND THE USE OF A WETTING- IMPROVING AGENT 

The present invention relates to an aqueous composition 
which, when applied to a surface, improves the wetting. As 
wetting-improving agent, the composition contains an alkyl 
glycoside, which is soluble in the aqueous composition and in 
which the alkyl group is a branched alkyl chain having 6-12 
carbon atoms, in combination with a low-foaming amphoteric 
compound, which is soluble in the aqueous composition, or a 
nonionic alkoxilate, which is soluble in the aqueous compo- 
sition, or a mixture thereof. 

Surfactants are generally used for spreading an aqueous 
composition containing one or more active substances rapidly 
and evenly over a surface. As a result, the active substances 
in the composition are put to more efficient use. 

Thus, the wetting properties of alkyl polyglycosides are 
known from Statutory Invention H 303 and US 4,888,325. 
Further, EP 220 902 proposes that also a foam inhibitor, such 
as dimethylpolysiloxane, be added to compositions containing 
alkyl glycoside as wetting agent. Likewise, EP-A-526 443 and 
WO 93/22917 state that alkyl polyglycosides used as wetting 
agents may be mixed with respectively an acetylene diol and a 
fatty alcohol as foam-inhibiting and wetting- improving agent. 
Since the foam inhibitors proposed have low water solubility, 
their presence may result in unstable formulations necessita- 
ting the addition of a solubiliser. Furthermore, unstable 
formulations or formulations to which a solubiliser has been 
added may result in an unacceptably high degree of foaming. 
Low-molecular solubilisers and foam inhibitors, such as low- 
molecular alcohols, may also create problems with unpleasant 
smells. 

One object of the present invention is, therefore, to 
provide a wetting agent of good wetting power not necessitating 
any extra additions of a foam inhibitor of limited solubility 
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or of a solubiliser. 

According to the invention, it has now proved possible 
to achieve this object and improve the wetting of a surface by 
using an aqueous composition which, as wetting agent, contains 
an alkyl glycoside which is soluble in the aqueous composition 
and has the formula 

ROG x (I) 
wherein R is a branched alkyl group having 6-12 carbon atoms, 
G is a monosaccharide residue, x is a number in the range of 
1-5, and has a foaming not exceeding 25 mm after 5 min at 50 °C, 
as measured according to Ross-Miles, and a concentration of 
0,05% by weight, in combination with an amphoteric compound 
which is soluble in the aqueous composition and contains an 
alkyl group having 6-12 carbon atoms, and/or a nonionic al- 
koxilate which is soluble in the aqueous composition and con- 
tains an alkyl group having 6-12 carbon atoms, or a mixture 
thereof, the amphoteric compound and the alkoxilate having a 
foaming not exceeding 25 mm after 5 min at 50°C, as measured 
according to Ross-Miles, and a content of 0.05% by weight. The 
branched alkyl glycosides indicated above have a low tendency 
towards foaming and result, in combination with the lowfoaming 
amphoteric or nonionic surfactants indicated above, in ex- 
cellent wetting properties. The amphoteric surfactant or the 
nonionic alkoxilate has been found to enhance the wetting 
power of the alkyl glycoside while keeping foaming at a low 
level. 

The aqueous composition may advantageously be applied 
e.g. to hydrophobic surfaces, such as those of plant leaves, 
lacquered metal sheets, plastics, for instance polyethylene or 
PVC, and glass, as well as surfaces coated with hydrophobic 
dirt. 

The weight ratio of the alkyl glycoside, on the one 
hand, to the amphoteric compound and/ or the alkoxilate, on the 
other hand, usually ranges from 100:1 to 2:1, preferably from 
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50:1 to 6:1. In a ready-to-use composition, the total content 
of all three components may vary within wide limits depending 
on the field of application, but it normally constitutes 0.1-4% 
by weight, preferably 0.2-2% by weight. If the composition is 
in the form of a concentrate that is ready for use after being 
diluted with water, the content of these three components 
usually is 2-80% by weight. 

The alkyl glycoside of formula I preferably consists of 
compounds having the general formula 

CHCH^fG)^ (II) 

R 2 

wherein R A is an alkyl group having 2-5 carbon atoms, prefer- 
ably an alkyl group having 2-4 carbon atoms, R 2 is an alkyl 
group having 3-7 carbon atoms, preferably an alkyl group having 

4- 6 carbon atoms, the sum of carbon atoms in R 2 and R 2 being 

5- 12, preferably 6-10, G is a monosaccharide residue, and x is 
a number in the range of 1-5, preferably 1-4. This alkyl glyco- 
side has good cleaning and wetting properties, as well as low 
foaming in relation to other straight alkyl glycosides of 
approximately the same chain length. Especially preferred com- 
pounds of formula II are those in which R x is 3, R 2 is 5, and G 
is a glucose residue. The glucosides have a neutral smell, are 
easily degraded and have low biotoxicity. In tests, one has not 
found any skin irritations caused by the alkyl glycosides. 
SE-A-93 00955-3 discloses alkyl glycosides of this type. 

Another preferred type of alkyl glycosides are those 
encompassed by the formula 

R 3 CH 2 0(G) x H (III) 
wherein R 3 is an alkyl group having a total of 6-12 carbon 
atoms and containing 1-4 groups of the formula -CH(CH 3 )- 
forming part of the carbon chain of the alkyl group, G is a 
monosaccharide residue, and x is a number in the range of 1-5, 
preferably 1-4. Preferably, the number of methyl groups is 2 or 
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3. Alkyl glycosides of formula III not only have good cleaning 
and wetting properties but also exhibit low foaming in relation 
to glycosides based on straight alcohols having approximately 
the same chain length. The alkyl glycosides of formula III are 
easily degraded and have low biotoxicity. In tests, one has not 
found any skin irritations caused by these alkyl glycosides. 
Especially preferred compounds are those in which R 3 contains 
7-11 carbon atoms, since these compounds have a low tendency 
towards foaming and are relatively easy to produce. 
SE-A-9300954-6 discloses alkyl glycosides of this type. 

Conveniently, the amphoteric surfactant has the general 

formula 

Y 

R4(Z) 2 (NR 5 )yN^ (IV) 
y ^R 6 COOM 

wherein R 4 is an alkyl group having 6-12 carbon atoms, Z is the 
group CO, a group (B) n OCH 2 CH(OH)CH 2 , in which B is an oxyalkyl 
group having 2-4 carbon atoms, and n is a number in the range 
of 0-5, or the group CH(OH)CH 2 , z is 0 or 1, R 5 is the group 
-C 2 H<- or the group -C 3 H 6 - , y is a group R 6 COOM, y is a number 
in the range of 0-3, y being 1-3 when z is 1 and 2 is the group 
CO, R 6 is -CH 2 - or -C 2 H 4 -, and M is hydrogen or a cation. In 
addition, the amphoteric compound of formula IV has a surpris- 
ingly good solubilising power enabling the preparation of a 
concentrated aqueous composition. 

Amphoteric compounds in which the number of R 6 COOM 
groups is at least 2 are preferred, M preferably being a mono- 
valent cation, such as an alkali ion or an organic ammonium 
ion. The designation y preferably is a number in the range of 
0-2. The hydrocarbon group R 4 preferably is an aliphatic group 
having 6-15 carbon atoms. Specific examples of suitable R< 
groups are hexyl, 2-ethylhexyl, capryl and decyl groups, as 
well as alkyl groups corresponding to those indicated for 
formulae I, II and III. Examples of suitable amphoteric com- 



SUBSTITUTE SHEET (RULE 26) 



WO 96/34078 



PCIYSE96/00498 



5 



pounds are compounds having the formulae 

- Y 




wherein R 4 , R 5 , R 6 , m and Y have the significations indicated 
for formula IV, and Vj is a number in the range of 0-2, prefer- 
ably 0 or 1, the number of R 6 COOM groups being at least 2, 



wherein R 4 , R 5 , R 6 , y and M have the significations indicated 
for formula IV, and y 2 is 0 or 1, the number of R 6 C00M groups 
being at least 2, 



wherein R 4 , R 5 , R 6 , y and M have the significations indicated 
for formula IV, and y 3 is a number in the range of 0-2, prefer- 
ably 0 or 1, the number of R 6 COOM groups being at least 2, and 



wherein R 4 , R s , R 6 , b, Y, M and n have the significations indi- 
cated for formula IV, and y 4 is a number in the range of 0-2, 
preferably 0 or 1, the number of R 6 COOM groups being at least 
2. Preferably, B is an oxyethylene group and n is 0 or 1. 

Preferably, the nonionic alkoxilate consists of com- 
pounds having the formula 

R 7 (C 2 H 4 0) x (C 3 H 6 0) y H (IX) 
wherein R-, is a branched or straight alkyl group having 6-13 
carbon atoms, preferably 7-ll carbon atoms, x is a number in 
the range of 2-6, and y is a number in the range of 0-4, the 
groups C 2 H 4 0 and C 3 H 6 0 being randomly added or added in blocks. 




(VI) 




(VII) 



Y 
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Examples of alkyl groups are groups derived from straight 
alcohols or branched alcohols, such as oxoalcohols, alcohols 
having the formula 

5 CHCH 2 OH (X) 

R 2 ^ 

wherein Rj and R 2 have the significations indicated for formula 
II , and methyl-substituted alcohols having the formula 
R 3 CH 2 OH (XI) 

10 wherein R 3 has the signification indicated for formula III. 

In addition to the wetting-agent combination, the 
aqueous composition applied to a surface contains active sub- 
stances, such as pesticides, herbicides, fertilisers, cleaning 
surfactants, and complexing agents, which may be present in 

15 solid state or in the form of emulsions, suspensions or solu- 

tions. Wetting-agent combinations according to the invention 
have proved to possess a good stabilising and solubilising 
power with respect to a great number of active substances. As a 
result, it has been found easy to formulate stable dispersions, 

20 emulsions and solutions having a high content of active sub- 

stances. The wetting-agent composition is especially suited for 
use when the formulation consists of solutions and microemul- 
sions having a high content of active substances. 

Examples of formulations, in which compositions accord- 

25 ing to the invention may be used, are micronutrient solutions 

containing different micronutrients, such as iron, manganese, 
zinc, copper, boron and molybdenum, which are complexed, pre- 
ferably to amino carboxylates, such as EDTA, DTPA, MEDTA and 
EDDHA. Apart from micronutrients, the formulation may advan- 

30 tageously contain macronutrients, such as potassium, nitrogen, 

phosphorus, magnesium and sulphur. 

Other possible formulations are liquid detergents which, 
besides the alkyl glycoside indicated above, the amphoteric 
compound and/or the alkoxilate, may contain complexing agents, 
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preferably of amino carboxylate type, such as EDTA, DTPA, 
HEDTA, NTA and EDDHA, and optionally further surfactants, which 
may be anionic, nonionic, cationic, amphoteric and/or zwitter- 
ionic. For instance, it has been found that the wetting-agent 
composition according to the invention is especially suited for 
use in detergents having a high content of alkaline agents, 
such as alkali hydroxides, complexing agents and silicates, and 
having a pH value above 11, preferably above 12. The wetting 
agent according to the invention considerably improves the poor 
wetting power of these alkaline detergents, which indirectly 
improves the actual cleaning. 
Example l 

Test procedure. A water drop (about 4 ml) , which con- 
tained different wetting agents and optionally various active 
substances, such as cleaning surfactants, pesticides, herbi- 
cides and fertilisers, was applied to a paraffin-wax surface 
(Paraf ilm) . The propagation (spreading) of the drop was mea- 
sured by determining the contact angle after 2 s and 100 s. 

The following results were obtained. 
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Example 


Component 


% by 
weight 


Contact 
angle 








2 s ! 


100 s 


A 


2-ethylhexyl glucoside 


1 


49 


39 


1 


2-ethylhexyl glucoside 
(x=1.6) 

2-ethylhexyl iminodipropio- 
nate (z=0, y=0) 


0.95 | 
0.05 


A A 

40 




2 


2-ethylhexyl glucoside 
(x=1.6) 

2-ethylhexyl iminodipropio- 
nate (z=0, y=0) \ 


0.90 
0.1 


40 


30 


3 


2-ethylhexyl glucoside 
(x=1.6) 

caprylamphopropionate 
(z=0,y=0) 


0.95 
0.05 


39 


30 


4 


2-ethylhexyl glucoside 
(x=1.6) 

Undecanol + 3 EO 


0.95 
0.05 


34 


28 


5 


2-ethylhexyl glucoside 

(X=1.6) 

2-hydroxydecyl iminopropio- 
nate (z=0, y =0 ) 


0.95 
0.05 


39 


30 


6 


2- ethylhexyl glucoside 
(x=1.6) 

3 - octoxy-2 -hydr oxypr opy 1 
iminodiacetate (z=0, y=0) 


0.95 
0.05 


39 


1 28 


B 


Glyphosate , isopropy lamine 
salt (herbicide) 


0.8 


97 


90 


C 


Glyphosate , isopropy lamine 
salt 

2-ethylhexyl glycoside 
(x=1.6) 


0.8 
; 1.0 


47 


35 
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7 


Glyphosate , isopropy lamine 
salt 

2-ethylhexyl glucoside 
(x=1.6) 

2-ethylhexvl iminodiDronio- 
nate (z=0 , y=0) 


0.8 
0.95 
n or 


38 


31 


8 


Glyphosate , isopropylamine 
salt 

2- ethylhexyl glucoside 
(x=l. 6) 

3 - octoxy-2 -hydroxypropy 1 
iminodiacetate ( z=0 , y=0 } 


0.8 
0.95 
0.05 


41 


j 32 


9 


Glyphosate , isopropylamine 
salt 

2-ethylhexyl glucoside 
(x=1.6) 

Undecanol + 3 EO 


0.8 
0.95 
0.05 


31 


27 


D 


Leaf fertiliser (NPKS type) 


0.8 


108 


105 


£ 


2-ethylhexyl glucoside 
(x=1.6) 


U • o 
0.5 




37 j 


10 


Leaf fertiliser (NPKS type) 
2-ethylhexyl glucoside 
(x=l.6) 

2-ethylhexyl iminodipropio- 
nate (z=Q, y=0) 


0.8 
0.475 

0.025 


40 


33 


F 


Fertiliser (NKS type) 


0.8 


90 


81 


H 


Fertiliser (NKS tvoel 

?-pt"hv1 howl rrl m^aci 

(x=1.6) 


n a 
0 . 7 


j y 


33 


11 


Fertiliser (NKS type) 
2-ethylhexyl glucoside 
(x=1.6) 

caprylarophopropionate 
(z=0, y=°) 


0.8 
0.63 

0.07 


36 


31 i 


I 


Fertiliser (K type) 


0.8 


68 


61 



WO 96/34078 



PCT/SE96/00498 



10 



K 


Fertiliser [J\ t.ype; 
2-ethylhexyl glucoside 
(x=1.6) 


ft Q 

1.0 


a n 


j / 


12 


Fertiliser (K type) 
2-ethylhexyl glucoside 
<x=1.6) 

2-ethylhexyl iminodipropio- 
nate(z=0, y=0) 


0.8 
0.95 

0.05 


35 


30 


L 


2-propylheptyl glucoside 
(x=3.5) 


0.35 


45 


31 


13 ! 


2-propylheptyl glucoside 
(x=3.5) 

Undecanol + 3 EO 


0.325 
0.025 


42 


29 


M 


2-propylheptyl glucoside 
(x=3.5) 


0.50 


35 


26 


14 


2- propylheptyl glucoside 

{X— J • O) 

3 - octoxy- 2 -hydr oxypr opy 1 
iminodiacetate (z=0, y=0) 


0.475 
0.025 


33 


23 


15 


Glyphosate 

2- propylheptyl glucoside 
(x=3.5) 

3 - octoxy- 2 -hydr oxypr opy 1 
iminodiacetate (z=0, y=0) 


0.8 
0.475 
0.025 


31 


20 



It is evident from these results that the spreading with 
10 the wetting-agent composition according to the invention is 

considerably improved, as compared with the case when only low- 
foaming alkyl glycosides are used. 
Example 2 

The foam height for the following components was mea- 
15 sured according to Ross-Miles at a content of 0.05% by weight 

and at a temperature of 50 °C, both at once and after 5 min. The 
following results were obtained. 
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Example 


Component 


Foam Height, j 








mm 










0 min 


5 min 




1 


2-ethylhexyl glucoside (x=1.6) 


8 


0 


5 


2 


2-ethylhexyl iminodipropionate 
(z=0, y=0) 


5 


0 




3 


caprylamphopropionate ( z=0 , 
y=0) 


8 


1 


10 


4 


1 and 2 in a ratio of 95:5 


6 


0 


5 


1 and 3 in a ratio of 95:5 


11 


1 




6 


Undecanol + 3 EO 


15 


10 


15 


7 


2-propylhexyl glucoside (x=3.5) 


22 


10 




8 


1 and 6 in a ratio of 95:5 


25 


15 


20 


9 


7 and 6 in a ratio of 93:7 


23 


15 




10 


3-octoxy-2-hydroxvDroDvl imino- 
diacetate (z=0, y=0) 


36 


13 




11 


2-hydroxydecyl iminodipropio- 
nate (z=0, y=0) 


5 


0 


25 


12 | 


1 and 10 in a ratio of 95:5 


5 


0 




13 


1 and 11 in a ratio of 95:5 


7 


o 


30 


14 


/ ajiu iu xn a raiio or y d i d 


24 


11 


15 


7 and 11 in a ratio of 95:5 


32 


16 




A 


Straight-chained C 9 . 10 -alkyl glu- 
coside (x=2) 


60 


60 


35 


B 


Straight-chained C 8 _ 10 -alkyl glu- 
coside (x=2) 

Straight-chained C 8 . 10 -alcohol in 
a ratio of 95:5 


59 


56 
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It is evident from these results that the alkyl gly- 
cosides according to the invention exhibit much lower foaming 
than equivalent straight-chained alkyl glycosides. It is 
especially remarkable that the limited amount of foam formed 
when use is made of the alkyl glycosides according to the in- 
vention collapses fairly rapidly, whereas the alkyl glycoside 
in the comparative tests A and B gives rise to high-stability 
foam. 
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CLAIMS 



1. An aqueous composition containing an alkyl glycoside, an 
amphoteric compound and/or a nonionic alkoxilate, characterised 
in that the alkyl glycoside, which is soluble in the aqueous 
composition, has the formula 

ROG x (I) 

wherein R is a branched alkyl group having 6-12 carbon atoms, G 
is a monosaccharide residue, and x is a number in the range of 
1-5, and has a foaming not exceeding 25 mm after 5 min at 50 °C, 
as measured according to Ross-Miles, and a concentration of 
0.05% by weight, and that the amphoteric compound and the al- 
koxilate, which are soluble in the aqueous composition, have an 
alkyl group containing 6-12 carbon atoms, a foaming not ex- 
ceeding 25 mm after 5 min at 50°C, as measured according to 
Ross-Miles, and a content of 0,05% by weight. 

2. A composition as set forth in claim 1, characterised in 
that the weight ratio of the alkyl glycoside to the amphoteric 
compound and the alkoxilate ranges from 100:1 to 2:1, prefer- 
ably from 50:1 to 6:1. 

3. A composition as set forth in claim 1 or 2, characte- 
rised in that the alkyl glycoside has the formula 




CHCH 2 0 (G) (II) 

R 2 

wherein R x is an alkyl group having 2-5 carbon atoms, prefer- 
ably an alkyl group having 2-4 carbon atoms, R 2 is an alkyl 
group having 3-7 carbon atoms, preferably an alkyl group having 

4- 6 carbon atoms, the sum of carbon atoms in R x and R : being 

5- 12, preferably 6-10, G is a monosaccharide residue, and x is 
a number in the range of 1-5, preferably 1-4, or the formula 

R 3 CH 2 0(G) x H (ill) 
wherein R 3 is an alkyl group having a total of 6-12 carbon 
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atoms and containing 1-4 groups of the formula -CH (de- 
forming part of the carbon chain of the alkyl group, G is a 
monosaccharide residue, and x is a number in the range of 1-5, 
preferably 1-4, the number of methyl groups preferably being 2 
5 or 3. 

4. A composition as set forth in any one of claims 1-3, 
characterised in that the amphoteric compound has the formula 

R4(Z) 2 (NR 5 )yN^ (IV) 

io y R 6 COOM 

wherein R 4 is an alkyl group having 6-12 carbon atoms, Z is the 
group CO, a group (B) n 0CH 2 CH(0H)CH 2 , wherein B is an oxyalkylene 
group having 2-4 carbon atoms, and n is a number in the range 
of 0-5, or the group CH(OH)CH 2 , z is 0 or 1, R 5 is the group 

15 -C2 H 4~ or the group -C 3 H 6 - , Y is a group R 6 COOM, y is a number 

in the range of 0-3, y being 1-3 when z is 1 and Z is the group 
CO, R 6 is -CH 2 - or -C 2 H 4 -, and M is hydrogen or a cation. 

5. A composition as set forth in claim 4, characterised in 
that the amphoteric compound has one of the following formulae 

R 4 -(NR 5 ) yl N^ (V) 
Y R 6 C00M 
wherein R 4 , R 5 , R 6 , M and Y have the significations indicated 
for formula IV, and y x is a number in the range of 0-2, prefer- 
25 ably 0 or 1, the number of R 6 C00M groups being at least 2, 

O Y 

(VI) 

5 COOM 

wherein R 4 , R 5 , R 6 , Y and M have the significations indicated 
30 for formula IV, and y 2 is 0 or 1, the number of R 6 COOM groups 

being at least 2, 



O Y 
R 4 -C-NHR 5 rNR 5 l y2 N^ 

|y J X R 6 C 



R 4 -CHCH 2 [nr! yaN^ (VII) 
OH [Y J ^R 6 C00M 



Y 
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wherein R 4 , R 5 , R 6 , Y and M have the significations indicated 
for formula IV, and y 3 is a number in the range of 0-2, prefer- 
ably 0 or 1, the number of R 6 COOM groups being at least 2, and 



R 4 (B) n -OCH 2 CHCH 2 InR^I y4 N 
OH |y J 



' (VIII) 

\r 6 coom 



wherein R 4 , R 5 , R 6 , b, Y, M and n have the significations indi- 
cated for formula IV, and y 4 is a number in the range of 0-2, 
preferably 0 or 1, the number of R 6 COOM groups being at least 
2, B preferably being an oxyethylene group, and n preferably 
being 0 or l. 

6, A composition as set forth in any one of claims 1-5, 
characterised in that the alkoxilate has the formula 

15 R7(C 2 H 4 0) x (C 3 H 6 0) y H (IX) 

wherein R 7 is a branched or straight alkyl group having 6-13 
carbon atoms, preferably 7-ll carbon atoms, x is a number in 
the range of 2-6, and y is a number in the range of 0-4, the 
groups C 2 H 4 0 and C 3 H 6 0 being randomly added or added in blocks. 

20 7 - A composition as set forth in claim 6, characterised in 

that the alkoxilate is derived from alcohols of the formula 

^CHCH 2 OH (X) 

R 2 

25 wherein R a and R 2 have the significations indicated for formula 

II, or from alcohols of the formula 

R 3 CH 2 OH (XI) 
wherein R 3 has the signification indicated for formula III. 
8. A composition as set forth in any one of claims 1-7, 
characterised in that it contains a pesticide, a herbicide or a 
fertiliser. 
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9. A composition as set forth in any one of claims 1-8 , 
characterised in that, in addition to the alkyl glycoside de- 
scribed above, the amphoteric compound and the alkoxilate, it 
contains one or more alkaline agents and optionally further 
surfactants, which may be anionic, nonionic, cationic, ampho- 
teric and/or zwitterionic. 

10. The use of a combination of an alkyl glycoside, an am- 
photeric compound and/or an alkoxilate as set forth in any one 
of claims 1-6, as a wetting agent. 
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